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FIG. 6

ROTATIONAL CIRCUIT WIRING FLECTRIC
POSITION | c6 | ¢5 | ¢4 | €3 | C2 | Cft SIGNAL
A | 1 1 1 1 0 111110

16 1 1 1 1 0 0 111100
14 | ] ( | 0 0 110100
13 | 1 0 ] | 0 110110

11 1 1 0 1 1 1 110111
10 1 1 0 1 0 1 110101

9 | 1 1 1 0 1 111101

8 '1 1 1 0 0 1 111001
1.1 1 1 0 0 0 1 110001
6.3 i 1 0 0 1 1 110011
5.6 1 1 0 0 1 0 110010

5 ] | 1 0 1 0 111010
4.5 1 0 1 0 1 0 101010

4 | 0 1 ] | 0 101110
3.5 1 0 1 1 0 0 101100
3.2 5 0 1 1 0 1 101101
2.8 1 4 1 1 ] 1 101111
2.5 1 0 1 0 1 1 101011
2.2 1 1 1 0 1 1 111011

Z 0 ] 1 0 1 1 011011
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FIG. /7

IN LENS UNIT

313 TRANSMIT CORRESPONDENGE
_ TABLE TO CAMERA BODY

s14-] ACQUIRE ELECTRIC SIGNAL FROM
POSITION DETECTION SECTION

S19 DETERMINE POSITION NUMBER

318 TRANSMIT POSITION NUMBER T0
CAMERA BODY

19| CALCULATE POSITION NUMBER IN
| ACCORDANCE WITH CHANGE MODE

TRANSMIT UNIT NUMBER
S20~| CORRESPONDING TO POSITION
NUMBER TO LENS UNIT
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FIG. 8
ROTATIONAL | QUTPUT | POSITION UNIT
POSITION SIGNAL NUMBER | NUMBER
A 111110 0 Ak
16 111100 19 F16
14 110100 18 F14
13 110110 17 F13
11 110111 16 F11
10 110101 15 F10
9 111101 14 9
3 111001 13 F8
7.1 110001 12 F7.1
6.3 110011 11 F6.3
3.6 110010 10 F5.6
5 111010 9 5
4.5 101010 8 F4.5
4 101110 7 4
3.9 101100 6 F3.5
3.2 101101 5 3.2
2.8 101111 4 2.8
2.9 101011 3 FZ2.9
2.2 111011 2 F2.2
z 011011 1 -2
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FIG. 10

SETTING OF SORT ORDER OF STOP RING

AUTO POSITION DESIGNATION

APERTURE VALUE DESIGNATION

FIG. 11

SETTING OF SORT ORDER OF
STOP RING

DEFAULT
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FIG. 12

SETTING OF SORT ORDER OF

STOP RING

DEFAULT

SORT ORDER CHANGE

APERTURE VALUE DESIGNATION

FIG. 13

US 10,908,481 B2
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| DEFAULT
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AUTO POSITION DES
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DURING
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FIG. 17

o1 ACQUIRE DESIGNATED
 POSITION NUMBER |

S62
— DESIGNATED ™ Vs
POSITION NUMBER >

T~ P MAX? _—
- e ' CHANGE DESIGNATED |
 POSITION NUMBER

864

S69

2~ GURRENT ™

" POSITION NUMBER ™~

. DESIGNATED POSITION -~
~. NUMBER? -

No

S6/

NEW POSITION
NUMBER = (0)

S66
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FIG. 18
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1

CAMERA SYSTEM, CAMERA BODY, LENS
UNIT, STOP ADJUSTMENT METHOD, AND
PROGRAM

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application 1s a Continuation of PCT Inter-

national Application No. PCT/JP2018/020307 filed on May
28, 2018 claiming priorities under 35 U.S.C § 119(a) to
Japanese Patent Application No. 2017-159561 filed on Aug.
22,201°7. Each of the above applications 1s hereby expressly
incorporated by reference, 1n 1ts entirety, mto the present
application.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mvention relates to a camera system, a
camera body, a lens unit, a stop adjustment method, and a
program.

2. Description of the Related Art

A lens unit having a stop ring for adjusting an aperture
value 1s known as a lens unit mounted on a camera body
such as a single-lens reflex digital camera. For example,
JP2005-292325A discloses a lens unit that allows a user to
select an auto 1indication corresponding to an auto mode for
automatically adjusting an aperture value, and a plurality of
aperture values corresponding to a manual mode 1n which
the user determines an aperture value, 1n accordance with a
rotational position of the stop ring.

SUMMARY OF THE INVENTION

However, 1n JP2005-292325A, a sort order of an auto
indication and a plurality of aperture values 1s fixed for each
lens unit. Therefore, the user 1s unable to change the sort
order of the auto indication and the plurality of aperture
values.

The present invention has been made 1n view of such
situations, and 1ts object 1s to provide a camera system, a
camera body, a lens unit, a stop adjustment method, and a
program capable of allowing a user to change a sort order of
a single auto indication and a plurality of aperture values.

According to a first aspect, there 1s provided a camera
system comprising: a lens umt that includes a stop ring
selecting a single auto indication corresponding to an auto
mode and a plurality of aperture values corresponding to a
manual mode 1n accordance with a rotational position; and
a camera body on which the lens unit can be interchangeably
mounted. The camera body includes a display section which
1s capable of rewriting a sort order of the single auto
indication and the plurality of aperture values, and a camera
control section which executes a change mode for changing
a sort order of the plurality of aperture values and the single
auto indication corresponding to the rotational position of
the stop ring.

In the camera system according to a second aspect, the
change mode includes a plurality of sub change modes.

In the camera system according to a third aspect, the
plurality of sub change modes include a first change mode
including reversal of the sort order of the plurality of
aperture values, a second change mode for changing a
position of the single auto indication, a third change mode
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2

for changing to the single auto indication and a single
aperture value from the plurality of aperture values, and a
fourth change mode for changing to only one aperture value
from the plurality of aperture values and the single auto
indication.

In the camera system according to a fourth aspect, the
camera control section determines one of the single auto
indication and the plurality of aperture values corresponding
to a rotational position of the stop ring 1n accordance with
the plurality of sub change modes.

In the camera system according to a {ifth aspect, the lens
unit includes a position detection section that detects a
rotational position of the stop ring, a stop unit that adjusts a
stop diameter, and a lens control section that drives the stop
umt, and the camera control section transmits a stop control
signal for driving the stop unit to the lens control section.

In the camera system according to a sixth aspect, the stop
control signal includes a change mode control signal corre-
sponding to the change mode and an initial state control
signal corresponding to the sort order 1n an 1mitial state.

In the camera system according to a seventh aspect, the
lens control section stores a correspondence relationship
between a position number corresponding to a rotational
position of the stop ring and a stop diameter corresponding
to the position number, and transmits the position number to
the camera control section.

In the camera system according to an eighth embodiment,
the camera control section calculates the position number as
a new position number 1n accordance with an algorithm 1n
the change mode.

According to a ninth aspect, there 1s provided a camera
body on which a lens unit including a stop ring selecting a
single auto mdication corresponding to an auto mode and a
plurality of aperture values corresponding to a manual mode
in accordance with a rotational position can be interchange-
ably mounted, the camera body comprising a camera control
section that executes a change mode for changing a sort
order of the single auto indication and the plurality of
aperture values corresponding to the rotational position of
the stop ring.

According to a tenth aspect, there 1s provided a lens unait
comprising: a stop ring that selects a plurality of aperture
values corresponding to a manual mode and a single auto
indication corresponding to an auto mode in accordance
with a rotational position; and a lens control section that
executes a change mode for changing a sort order of the
plurality of aperture values and the single auto indication
corresponding to the rotational position of the stop ring.

According to an eleventh aspect, there 1s provided a stop
adjustment method comprising: mounting a lens umt, which
includes a stop ring selecting a single auto indication cor-
responding to an auto mode and a plurality of aperture
values corresponding to a manual mode 1n accordance with
a rotational position, on a camera body, and acquiring a sort
order of the plurality of aperture values and the single auto
indication corresponding to the rotational position of the
stop ring of the lens unit in an 1nitial state; selecting a change
mode for changing the sort order in the imitial state; and
changing the sort order 1n the 1mitial state 1n accordance with
the change mode.

According to a twellth aspect, there 1s provided a program
for causing a camera system to execute: mounting a lens
umt, which includes a stop ring selecting a single auto
indication corresponding to an auto mode and a plurality of
aperture values corresponding to a manual mode 1n accor-
dance with a rotational position, on a camera body, and
acquiring a sort order of the plurality of aperture values and
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the single auto indication corresponding to the rotational
position of the stop ring of the lens unit 1n an 1nitial state; and
selecting a change mode for changing the sort order in the
initial state and thereafter changing the sort order in the
initial state 1n accordance with the change mode.
According to the present invention, a user 1s able to

change the sort order of the single auto indication and the
plurality of aperture values.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an external perspective view of a camera system.

FIG. 2 1s an external perspective view of a lens unit and
a camera body.

FIG. 3 15 a block diagram showing a configuration of the
camera system.

FIG. 4 1s an enlarged perspective view showing a con-
figuration of a position detection section provided in the lens
unit.

FIG. 5 1s a diagram showing a relationship of a position
ol contact between an electrical contact point and a code
plate and an auto indication and exposure amount 1ndica-
tions that can be selected by a stop ring 1n an indication area.

FIG. 6 1s an explanatory diagram for explaining an
clectrical signal acquired from an electrical contact point
and a code plate.

FI1G. 7 1s a flowchart showing operations.

FIG. 8 15 a table showing a configuration of a correspon-
dence table.

FI1G. 9 1s a rear view showing an external configuration of
a camera body.

FIG. 10 1s a diagram showing an example of a menu
screen displayed on a display section.

FIG. 11 1s a diagram showing an example of a menu
screen displayed on the display section.

FIG. 12 1s a diagram showing an example of a menu
screen displayed on the display section.

FIG. 13 1s a diagram showing an example of a menu
screen displayed on the display section.

FIG. 14 1s a table showing calculation results 1n a first
change mode.

FIG. 15 1s a flowchart for acquiring a new position
number 1n a second change mode.

FIG. 16 1s a table showing calculation results in the
second change mode.

FIG. 17 1s a flowchart for acquiring a new position
number 1n a third change mode.

FIG. 18 1s a table showing calculation results 1n the third
change mode.

FIG. 19 1s a table showing calculation results in a fourth
change mode.

FIG. 20 1s a table showing calculation results in the
second change mode after the lens unit 1s replaced.

FIG. 21 1s a table showing calculation results 1n the third
change mode after the lens unit 1s replaced.

FI1G. 22 1s a table showing calculation results 1n the fourth
change mode after the lens unit 1s replaced.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Hereinafter, preferred embodiments of the present inven-
tion will be described with reference to the accompanying,
drawings. The present invention will be described through
the following preferred embodiments.

Various modifications can be made by various techmiques
without departing from the scope of the present invention,
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and other embodiments than the above embodiments can be
applied. Accordingly, all modifications within the scope of
the present invention are included 1n the claims.

A camera system according to an embodiment will be
described with reference to the drawings. FIG. 1 1s an
external perspective view of a camera unit 1n which a lens
umit and a camera body are mounted, and FIG. 2 1s an
external perspective view of the lens unit and the camera
body.

In this specification, the direction along the optical axis
OA (the Z direction 1n FIG. 1) 1s the front-rear direction, and
a direction toward the subject side 1s the front direction.
Further, 1n a plane orthogonal to the optical axis OA, a
direction (the X direction in FIG. 1) along the long side of
an i1mage sensor 138 (refer to FIG. 2) 1s a horizontal
direction or a right-left direction, and a direction (the Y
direction 1n FIG. 1) along the short side of the 1mage sensor
138 1s a vertical direction or an up-down direction.

As shown 1 FIG. 1, the camera system 1 includes a
camera body 100 and a lens unit 200. The camera system 1
of the embodiment i1s an 1nterchangeable lens type camera
system 1, and the lens unit 200 1s attachably and detachably
mounted on the camera body 100 so as to be replaceable.

As shown 1 FIGS. 1 and 2, the camera body 100 has a
rectangular box shape of which the thickness 1n the front-
rear direction 1s smaller than the height thereof in the
up-down direction. As shown in FIG. 1, the camera body
100 comprises, as operation members, a release switch 102,
an exposure compensation dial 104, a shutter speed dial 106,
a focus mode switching lever 108, a viewfinder switching
lever 110, a power lever 114, and the like. The release switch
102, the exposure compensation dial 104, and the shutter
speed dial 106 are arranged on the upper side of the camera
body 100.

The release switch 102 1s a two-stage stroke type switch
that 1s capable of so-called “half pressing” and “full press-
ing””. The release switch 102 outputs an S1-on signal through
half pressing, and outputs an S2-on signal through full
pressing which 1s more pressed than half pressing. The
camera system 1 performs 1imaging preparation processing
such as auto focus adjustment control (AF processing) or
auto exposure control 1n a case where the S1-on signal 1s
output from the release switch 102, and performs 1maging
processing 1n a case where the S2-on signal 1s output.

The camera body 100 comprises a hot shoe 116, an
clectronic viewfinder 118, an optical viewlinder window
119, and a grip 120. The grip 120 1s disposed on the left side
of the camera body 100. A user holds the grip 120 and
performs a release operation through the release switch 102.

As shown 1 FIG. 2, the camera body 100 comprises a
lens attachment/detachment button 112 and a body mount
122. As shown 1n FIG. 2, the body mount 122 1s a mount
portion for mounting the lens unit 200. The body mount 122
has a bayonet structure.

The body mount 122 1s provided with a plurality of body
signal contact points 136 along the inner periphery of the
opening 1n order to be electrically connected to the lens unit
200. The body signal contact points 136 are composed of,
for example, pins and are biased to the front side of the
camera body 100 by biasing means (not shown in the
drawing).

As shown 1n FIG. 2, an image sensor 138 exposed from
the opening of the body mount 122 1s disposed 1in the camera
body 100. The image sensor 138 converts an object 1image
formed through the lens umt 200 1nto an electric signal and
outputs the electric signal. As the image sensor 138, a known
image sensor such as a CCD image sensor (CCD: Charged
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Coupled Device) or a CMOS 1mage sensor (CMOS:
Complementary Metal Oxide Semiconductor) 1s used.
A lock pin 132 i1s disposed on the body mount 122. The

lock pin 132 1s biased forward by the biasing means (not
shown in the drawing). In conjunction with the pressing
operation of the lens attachment/detachment button 112, the
lock pin 132 can be retracted backward.

As shown i FIGS. 1 and 2, the lens unmit 200 of the
embodiment includes an optical system 202 including at
least one lens, a lens barrel 204 that houses the optical
system 202, a focus ring 206, and a stop ring 208, and a lens
mount 210. The optical system 202 including a lens means
an assembly of optical members for forming an 1mage of an
object by transmitting light through the lens. The lens barrel
204 1s a substantially cylindrical tubular body that 1s able to
house the optical system 202, and the shape thereof 1s not
limited as long as the optical system 202 can be housed.

The lens mount 210 1s provided on one end side of the lens
barrel 204 of the lens unit 200, that 1s, on the rear side of the
lens barrel 204. The lens mount 210 has a bayonet structure,
and 1s attachably and detachably mounted on the body
mount 122 having the bayonet structure.

As shown 1n FIG. 2, the lens mount 210 comprises a
mount cover 212. A plurality of lens signal contact points
214 are arranged on the mount cover 212 for electrical
connection with the camera body 100.

The stop ring 208 of the lens unmit 200 has an annular
shape, and 1s disposed on the outer peripheral surface of the
lens barrel 204 so as to be rotatable around the optical axis
OA as the axis. The stop ring 208 1s an operation member for
the user to manually rotate and control the stop. The stop
ring 208 comprises an indication area 218 on 1ts peripheral
surface. The indication area 218 comprises a single auto
indication 218A corresponding to an auto mode and expo-
sure amount indications 218B including a plurality of aper-
ture values corresponding to a manual mode. The lens barrel
204 comprises an index 222. In order to align the index 222
with the indication of eirther the single auto indication 218A
in the indication area 218 or the exposure amount 1ndica-
tions 218B including the plurality of aperture values, the
stop ring 208 1s rotated. In a case where “A” which 1s the

auto 1indication 218 A 1s selected by the stop ring 208, that 1s,
in a case where the auto indication 218A and the index 222
are aligned, auto exposure (AE) processing 1n the auto mode
can be set.

In the exposure amount indications 218B corresponding
to the manual mode, “16, 11, 8, 5.6, 4, 2.8, and 27, which are
F numbers as the plurality of aperture values, are sequen-
tially arranged. In a case where a certain aperture value of
the exposure amount indications 218B 1s selected by the stop
ring 208, that 1s, 1n a case where a certain aperture value of
the plurality of aperture values of the exposure amount
indications 218B 1s aligned with the index 222, the aperture
value can be selectively selected. The F number 1s obtained
by the ratio (/D) of the focal length f to the effective
diameter D of the lens.

Further, as will be described later, the stop ring 208 1s
adjusted to a predetermined position (a certain position
obtained by dividing the interval into three equal parts)
between two adjacent aperture values of the exposure
amount indications 218B. Therefore, the aperture value can
be set selectively 1n /3 step increments.

FIG. 3 15 a block diagram showing a configuration of the
camera system 1. As shown in FIG. 3, the lens unit 200
comprises a stop ring 208, a lens mount 210, lens signal

10

15

20

25

30

35

40

45

50

55

60

65

6

contact points 214, a position detection section 224, a lens
control section 226, a motor driver 228, a motor (M) 230, a
stop unit 232, and the like.

The lens control section 226 includes a micro computer
comprising a central processing unit (CPU), a read only
memory (ROM) which stores parameters and programs used
in the CPU, a random access memory (RAM) which 1s used
as a work memory for the CPU, and the like (any of those
1s not shown in the drawing). The lens control section 226
controls the sections of the lens unit 200. The position
detection section 224 and the motor driver 228 are con-
nected to the lens control section 226.

The lens control section 226 functions as a stop control
section that controls the stop diameter of the stop unit 232
and a rotational position detection section that detects a
rotational position of the stop ring 208 by obtaining a signal
from the position detection section 224, on the basis of a
control signal from the camera control section 140. Infor-
mation about the rotational position of the stop ring 208
detected by the lens control section 226 i1s input to the
camera control section 140 of the camera body 100 through
the lens signal contact points 214 and the body signal contact
points 136.

The stop unit 232 has a plurality of stop leaf blades 232A.
By driving the motor 230, the plurality of stop leat blades
232 A are moved, and the amount of light incident on the
image sensor 138 1s adjusted. The motor driver 228 controls
the driving of the motor 230 on the basis of the control of the
lens control section 226.

The position detection section 224 1s a position detection
section for detecting the rotational position of the stop ring
208. A detection signal from the position detection section
224 1s mput to the lens control section 226. The lens control
section 226 detects the rotational position of the stop ring
208 on the basis of the detection signal iput from the
position detection section 224. By detecting the rotational
position of the stop ring 208, it 1s possible to obtain
information indicating whether the index 222 1s aligned with
the single auto indication 218A or the exposure amount
indications 218B including a plurality of aperture values.
Based on this information, any one of the AE processing and
the aperture value 1s selected during 1maging processing.

As shown 1n FIG. 3, the camera body 100 comprises a
release switch 102, a body mount 122, body signal contact
points 136, an 1mage sensor 138, a camera control section
140, a bus line 142, an 1image memory 144, an image data
processing section 146, an LCD driver 148, a display section
150, a card interface (I’F) 152, an AE processing section
154, and the like.

The camera control section 140 comprises a CPU, a ROM
(non-transitory computer-readable recording medium) that
stores programs and parameters used by the CPU, a RAM
(any of those 1s not shown in the drawing) used as a work
memory for the CPU, and the like. The camera control
section 140 controls the sections of the camera body 100 and
the lens unit 200 mounted on the camera body 100. The
camera control section 140 receives the S1 signal and the S2
signal from the release switch 102. The camera control
section 140 1s electrically connected to the body signal
contact points 136.

The 1image sensor 138 comprises a denoising circuit, an
auto gain controller, and a signal processing circuit such as
an analog/digital (A/D) conversion circuit (any of those 1s
not shown in the drawing). The denoising circuit performs
denoising processing on the imaging signal. The auto gain
controller amplifies a level of the imaging signal to an
optimum value. The A/D conversion circuit converts the
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imaging signal into a digital signal and outputs the digital
signal from the 1mage sensor 138 to the bus line 142. The
clectrical signal of the image sensor 138 is image data
having one color signal for each pixel, so-called RAW data.

The image memory 144 stores image data for one frame
which 1s output to the bus line 142. The 1mage data pro-
cessing section 146 reads image data for one frame from the
image memory 144 and performs known image processing
such as matrix calculation, demosaic processing, y correc-
tion, luminance/color difference conversion, and resizing
processing.

The LCD driver 148 sequentially inputs image data for
one frame processed by the image data processing section
146 to the display section 150. The display section 150
sequentially displays live view i1mages with a constant

period. The card I/F 152 1s incorporated 1n a card slot (not
shown) provided in the camera body 100. The card I'F 152

1s electrically connected to the memory card 156 inserted
into the card slot. The card I'F 152 stores the image data
processed by the image data processing section 146 in the
memory card 156. In a case where the 1image data stored in
the memory card 156 1s reproduced and displayed, the card
I/F 152 reads the image data from the memory card 156.

The camera control section 140 transmits a control signal
for operating the stop unit 232 to the lens control section 226
in accordance with the rotational position of the stop ring
208.

In a case where the rotational position of the stop ring 208
1s positioned at the auto indication 218A, the AE processing
1s executed. The AE processing section 154 calculates an
integrated value of the color signals from the 1image data for
one frame. The camera control section 140 calculates an
exposure value on the basis of the integrated value calcu-
lated for each 1mage for one frame, and determines a shutter
speed and an exposure amount from the exposure value 1n
accordance with a predetermined program diagram. Then,
the camera control section 140 controls driving of a shutter
motor (not shown) such that the determined shutter speed 1s
obtained, and transmits a control signal to the lens control
section 226. The lens control section 226 controls the motor
driver 228 on the basis of the control signal so as to operate
the stop unit 232. The stop unit 232 1s changed to have a stop
diameter for obtaining the determined exposure amount.

In a case where the rotational position of the stop ring 208
1s positioned at the exposure amount indication 218B, the
camera control section 140 transmits a control signal to the
lens control section 226. The lens control section 226
controls the motor driver 228 on the basis of the control
signal, such that the stop unit 232 1s changed to have a stop
diameter at which an exposure amount corresponding to the
rotational position of the stop ring 208 1s obtained.

Next, the position detection section 224 detecting the
rotational position of the stop ring 208 shown i FIG. 3 will
be described with reference to FIGS. 4, 5, and 6.

FIG. 4 1s an enlarged perspective view showing a con-
figuration of the position detection section 224 provided 1n
the lens unit 200. As shown 1n FIG. 4, the position detection
section 224 includes a code plate 240 and an electrical
contact point 250 that changes the position of contact with
the code plate 240 1n accordance with the rotation of the stop
ring 208. The code plate 240 1s mounted on the outer
peripheral surface of the lens barrel 204. The code plate 240
comprises a conductive portion 242 that 1s composed of
circuit wirings GND, C1, C2, C3, C4, C5, and C6, and a
non-conductive portion 244 that 1s not composed of circuit
wirings GND, C1, C2, C3, C4, C5, and C6.

10

15

20

25

30

35

40

45

50

55

60

65

8

The electrical contact point 250 comprises four sliding
segments 250A, 2508, 250C, and 250D. The electrical

contact point 250 1s mounted on the stop ring 208 through
a screw 2350E. As the stop ring 208 rotates, the electrical
contact point 250 moves while sliding on the code plate 240
in the directions indicated by the arrows. The electrical

contact point 250 may be movable relative to the code plate
240.

FIG. 5 15 a diagram showing the relationship between the
position of contact between the code plate 240 and the
clectrical contact point 250 and the auto indication 218A and
the exposure amount indications 218B 1n the indication area
218 that can be selected by the stop ring 208. As shown 1n
FIG. 5, the stop ring 208 of the embodiment i1s capable of
selecting any one of “A” of the single auto indication 218A
and 19-step aperture values of 167, 147, <137, “117, 107,
“97, “87, “7.17, “6.37, “5.67, 57, “4.57, “4”, *“3 .57, “3.27,
“2.87,%2.57, %2.27, and “2” of the exposure amount 1ndica-
tions 218B. Diflerent electrical signals are output 1n accor-
dance with the position of contact between the electrical
contact point 250 and the code plate 240. The lens control
section 226 (not shown 1n the drawing) 1s able to detect an
clectrical signal from the electrical contact point 250 and the
code plate 240 and obtain information about the rotational
position of the stop ring 208. It 1s detected whether the
rotational position of the stop ring 208 1s a position of the
single auto indication 218A 1n the indication area 218 or a
position of the exposure amount 1indications 218B including
the plurality of aperture values.

In the embodiment, a ground potential as a reference 1s
applied to the circuit wiring GND. A potential (for example,
a positive potential) different from the ground potential 1s
applied to the circuit wirings C1, C2, C3, C4, CS5, and Cé.

A ground potential or the diflerent potential 1s output from
the circuit wirings GND, C1, C2, C3, C4, C5, and C6,
respectively, 1n accordance with the position of the electrical
contact point 250 and the code plate 240, that 1s, the position
of contact of the sliding segments 250A, 2508, 250C, and
250D and the circuit wirings GND, C1, C2, C3, C4, C5, and
C6. In the embodiment, the signal of the ground potential 1s
output as “0” and the signal of the different potential is
output as 17,

As shown 1n FIG. 5, 1n a case where the electrical contact
point 250 1s at the position of “A” of the single auto
indication 218A, the circuit wiring GND and the circuit
wiring C1 are electrically connected, and the circuit wiring,
C1 1s at the ground potential. The potential signal which 1s
output from the circuit wiring C1 1s “0”. On the other hand,
since the circuit wirings C2, C3, C4, C5, and C6 are not
clectrically connected to the circuit wiring GND, the poten-
tial signal which 1s output from the circuit wirings C2, C3,
C4, C5, and C6 1s “17.

In a case where the electrical contact point 250 1s at the
position ol “16” as one aperture value m the exposure
amount indications 218B, the circuit wiring GND and the
circuit wiring C1 are electrically connected, and the circuit
wiring GND and the circuit wiring C2 are electrically
connected. The circuit wiring C1 and the circuit wiring C2
are at the ground potential. The potential signal which 1s
output from the circuit wiring C1 and the circuit wiring C2
1s “0”. On the other hand, since the circuit wirings C3, C4,
CS, and Cé6 are not electrically connected to the circuit
wiring GND, the potential signal which 1s output from the
circuit wirings C2, C3, C4, CS§, and C6 1s “17.

Similarly, signals having different potentials are output in
response to a plurality of remaining aperture values (<147,
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“137, “117, *“107, “97, “87, “7.17, “6.37, “5.67, “57, “4.5”,
“47, 3.5, “3.27, “2.87, “2.57, “2.2”, and “27).

FIG. 6 1s an explanatory diagram for explaining a rela-
tionship between the auto indication 218 A and the plurality
of aperture values of the exposure amount indications 218B
and electrical signals acquired from the code plate 240 and
the electrical contact points 250. As shown 1n the table of
FIG. 6, in a case where the stop ring 208 1s positioned at “A”
as the auto indication 218A, the electrical signal pattern at
the rotational position of the stop ring 208 1s “111110”. In a
case where the stop ring 208 1s positioned at “16” on the
exposure amount indications 218B, the electrical signal at
the rotational position of the stop ring 208 1s “111100”. The
table 1n FIG. 6 further shows electric signals corresponding,
to aperture values of “14, 137, “117, <107, 97, “8”, *“7.17,
“6.37, “5.67, “57, “4.57, “4” 3.5, “3.27, “2.87, “2.57,
“2.2”, and *“27.

As shown 1n the table of FIG. 6, adjacent electrical signals
are composed of gray codes that are changed by one bit at
a time.

As the stop ring 208 rotates, two or more bits change
simultaneously between adjacent electrical signals. Then, 1n
a case where there 1s a time difference 1n signal change of
two or more bits, the lens control section 226 (not shown in
the drawing) 1s likely to erroneously recognize the pattern of
the electrical signal. The gray code prevents the lens control
section 226 from erroneously recognizing the pattern of the
clectrical signal.

The gray code 1s realized by electrical contact between the
arrangement pattern of the circuit wirings GND, C1, C2, C3,
C4, C5, and C6 of the code plate 240 and the sliding sections
250A, 2508, 250C and 250D of the electrical contact point
250.

Next, the operation of the camera system 1 of an embodi-
ment will be described. Examples of the lens unit 200
mounted on the camera body 100 include a lens unit 200 that
switches between the single auto indication 218A and the
19-step exposure amount indications 218B through the stop
ring 208 shown m FIGS. 5§ and 6.

The lens unit 200 comprises a position detection section
224 that detects the rotational position of the single auto
indication 218A and the 19-step exposure amount indica-
tions 218B. The rotational position of the stop ring 208 and
the electrical signal corresponding to the rotational position
generated by the position detection section 224 are physi-
cally determined for each lens unit 200.

FI1G. 7 1s a flowchart showing the overall operation of the
camera system 1 showing an example of the stop adjustment
method. First, the lens unit 200 1s mounted on the camera
body 100 (step S11).

Next, 1n a case where the power of the camera body 100
1s turned on, the lens control section 226 of the lens unit 200
creates a correspondence table 1 the 1mitial state of the lens
unit from information stored in an internal memory thereof
(step S12).

FIG. 8 shows a configuration of the correspondence table.
The correspondence table includes a correspondence rela-
tionship in which the rotational position of the stop ring 208
and the electrical signal are associated with each other. The
correspondence relationship between the rotational position
and the electrical signal 1s uniquely determined by the

configuration of the lens unit 200.

Further, the position numbers of (0), (19), (18), (17), (16),
(15), (14), (13), (12), (11), (10), (9), (8), (7), (6), (5), (4). (3).
(2), and (1) are respectively allocated to “A”, “16”, “14”,
“137, <117, <107, «“97, “8”, “7.17, “6.37, “5.67, “57, “4.5”,
“47 357,327, “2.87, “2.57, “2.2”, and “2” each indicat-
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ing the rotational position of the stop ring 208. Each position
number 1s applied as information for specitying the rota-
tional position of the stop ring 208 between the camera body
100 and the lens umit 200. The allocation of position
numbers will be described later.

Furthermore, the position numbers of (0), (19), (18), (17),
(16), (15). (14), (13), (12), (11), (10), (9), (8), (7). (6), (5),

(4), (3), (2), and (1) are respectively associated with unit
numbers of “AE”, “F16”, “F14”, “F13”, “F11”, “F10”, “F9”,

“F87, “F7.17, “F6.3”, “F5.6”, “F57, “F4.5”, “F4”, “F3.5”,
“F3.27, “F2.87, “F2.5”, “F2.2”, and “F2”. Each unit number
corresponds to the size of the stop diameter of the stop leaf
blade 232 A of the stop unit 232 and 1s applied as information
for controlling the stop unit 232.

Next, a correspondence table 1s transmitted from the lens
umt 200 to the camera body 100 as the characteristic
information of the lens unit 200 (step S13). The lens control
section 226 transmits information about the correspondence
table to the camera control section 140 through the lens
signal contact points 214 and body signal contact points 136.

In the flowchart of FIG. 7, the case where the lens control
section 226 creates the correspondence table has been
described. The present invention i1s not limited to this, and
the camera control section 140 1s able to create the corre-
spondence table. Although the lens unit 200 has an electric
signal pattern, even 1n a case where the lens control section
226 1s unable to create the correspondence table, the creation
of the correspondence table can also be handled by the
camera body 100.

Next, 1n the lens unit 200, the lens control section 226
acquires an electrical signal corresponding to the current
rotational position of the stop ring 208 from the position
detection section 224 (step S14). For example, 1n a case
where the stop ring 208 1s at the rotational position of “16”,
an electrical signal “111100” 1s mput from the position
detection section 224 to the lens control section 226.

Next, the lens control section 226 determines a position
number on the basis of the electrical signal from the position
detection section 224 (step S15). The lens control section
226 determines a position number corresponding to the
clectrical signal from the position detection section 224
using, for example, the correspondence table. In a case
where the electrical signal 1s “1111007, the lens control
section 226 determines that the position number 1s (19).

Next, the position number 1s transmaitted from the lens unit
200 to the camera body 100 (step S16). The lens control
section 226 transmits the determined position number to the
camera control section 140 through the lens signal contact
points 214 and the body signal contact points 136. The
position number (19) corresponding to the rotational posi-
tion of “16” of the stop ring 208 1s transmitted from the lens
control section 226 to the camera control section 140.

Next, the release switch 102 of the camera body 100 1s
operated to perform imaging processing (step S17). The
release switch 102 of the camera body 100 1s subjected to an
operation such as “half pressing” or “full pressing”.

Next, whether or not the change mode 1s applied and the
type of the change mode are confirmed (step S18). In a case
where the release switch 102 1s operated, the camera control
section 140 confirms whether or not the change mode 1s
applied and the type of the change mode. The change mode
means a state in which the sort order in the stop ring 208 1s
changed. In a case where 1t 1s determined that the change
mode 1s applied, 1t 1s determined that the sort order in the
stop ring 208 1s changed. Further, 1n a case where the change
mode 1ncludes a plurality of sub change modes, the camera
control section 140 confirms the type of the change mode,
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that 1s, which sub change mode is the change mode. The sub
change mode means the type of sort order in the stop ring
208.

In a case where 1t 1s determined in step S18 that the
change mode 1s not applicable, that 1s, the determination
result 1s “No”, the unit number corresponding to the position
number acquired in step S16 1s transmitted from the camera
body 100 to the lens umt 200 (step S20). For example, 1n a
case where the position number (19) 1s transmitted 1n step
S16, the camera control section 140 selects the unit number
“F16” corresponding to the position number (19), and the
unit number “F16” 1s transmitted to the lens control section
226 as a stop control signal through the body signal contact
points 136 and the lens signal contact points 214. The lens
control section 226 controls the motor driver 228 on the
basis of the unit number “F16”, and the motor driver 228
controls the motor 230. The stop leal blade 232 A of the stop
unit 232 1s driven so as to have a stop diameter of an aperture
value “16”. Since the change mode 1s not applied, the stop
control signal 1s an initial state control signal.

Next, in a case where the change mode 1s applied 1n step
S18 1n which “whether or not the change mode 1s applied
and the type of the change mode are confirmed”, that 1s, 1n
a case where the determination result 1s “Yes”, the camera
control section 140 determines whether or not the change
mode 1s applied, and specifies the sub change mode.

Subsequently, the position number 1s calculated in accor-
dance with the change mode (step S19). The camera control
section 140 calculates the position number acquired 1n step
S16 as a new position number 1 accordance with an
algorithm corresponding to the change mode. The algorithm
corresponding to the change mode 1s stored as a program 1n
the ROM of the camera control section 140, and the CPU of
the camera control section 140 executes the program.

For example, 1n a case where the position number (19) 1s
transmitted 1 step S16, the camera control section 140
calculates the position number (19) as a new position
number (2) 1 accordance with an algorithm corresponding,
to a certain change mode. The camera control section 140
selects the unit number “F2” corresponding to the position
number (2), and the unit number “F2” 1s transmitted to the
lens control section 226 as a stop control signal through the
body signal contact points 136 and the lens signal contact
points 214. The lens control section 226 controls the motor
driver 228 on the basis of the unit number “F2”, and the
motor driver 228 controls the motor 230. The stop leaf blade
232A of the stop unit 232 1s driven so as to have a stop
diameter of an aperture value “2”. In a case where the
change mode 1s applied, even 1n a case where the stop ring
208 1s aligned with the rotational position of *“16”, 1n actual
imaging, the stop unit 232 is driven such that the aperture
value of the stop ring 208 1s not “16” and the aperture value
after application of the change mode 1s “2”. That 1s, the
camera system 1 1s able to capture images not in the sort
order of the aperture values of the stop ring 208 but in the
changed sort order. Since the change mode 1s applied, the
stop control signal becomes a change mode control signal.
The stop control signal includes the change mode control
signal and the initial state control signal.

Next, a procedure for the user to change the sort order will
be described. FIG. 9 1s a rear view showing an external
configuration of the camera body 100. As shown i FIG. 9,
the camera body 100 comprises a command dial 160, a menu
determination button 162, a select button 164, a display
section 150, and the like. The user changes the imaging
condition setting, other various settings, and the sort order of
the stop ring according to the embodiment by using the
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command dial 160, the menu determination button 162, the
select button 164, and the display section 150.

The embodiment will exemplity the lens umt 200 com-
prising the indication area 218 ranging from “A” to “2” 1n
order the left to the right as viewed from the rear along the
optical axis OA shown 1n FIG. 2. In the following descrip-
tion, this sort order 1s in the initial state (or default).

FIGS. 10 to 13 are diagrams showing a menu screen
displayed on the display section 150 that 1s capable of
changing the sort order in the stop ring 208 displayed on the
display section 150.

After the lens unit 200 1s mounted on the camera body
100, a user operates the menu determination button 162,
then selects the “stop ring and order setting” through the
select button 164, and determines the setting through the
menu determination button 162. The camera control section
140 displays a menu of the stop ring and order setting on the
display section 150 shown in FIG. 10. The change mode can
be executed by selecting and then determining the change
mode to be executed from the menu screen of the stop ring
and order setting.

As shown 1n FIG. 10, the menu of the stop ring and order

setting 1ncludes four items of default, sort order change,
AUTO position designation, and aperture value designation.
In FIG. 10, unlike the other three items, the default 1s
highlighted. This indication indicates that the change mode
can be applied. Therefore, the sort order in the stop ring 208
1s 1n the 1nitial state. It should be noted that the sort order
change, the AUTO position designation, and the aperture
value designation are the plurality of sub change modes.

FIG. 11 shows a state where the sort order change 1s
selected through the select button 164 and 1s determined
through the menu determination button 162. In FIG. 11,
unlike the other three times, the sort order change is high-
lighted. In addition, a sub menu 1s displayed. The sub menu
shows selectable sort orders. The top of the sub menu
indicates that the sort order can be changed from “A” to *“16”
in order from the left to the right. Unlike the 1mitial state, the
order of the plurality of aperture values 1s reversed, and the
order of the plurality of aperture values 1s changed from “2”
to “16” 1n order from the left to the right. On the other hand,
the position of the single auto indication 1s the same as that
in the 1nitial state.

Unlike the other two items, the middle item of the sub
menu 1s highlighted. This shows that the middle item of the
sub menu 1s selected. The middle 1tem of the sub menu
indicates that the sort order can be changed from “A” to
“16”. Unlike the initial state, the order of the single auto
indication and the plurality of aperture values 1s reversed,
and the sort order 1s changed from “2” to “A” 1n order from
the left to the right.

The bottom 1tem of the sub menu indicates that the sort
order can be changed from “16” to “A”. Unlike the mitial
state, the order of the indication areas 1s reversed, and the
order of the single auto indication and the plurality of
aperture values 1s changed from “16” to “A” 1n order from
the lett to the right.

The user 1s able to select a first change mode including the
reversal of the sort order of the plurality of aperture values,
which 1s one of the sub change modes, by selecting any one
of the sort order changes 1n the sort order change mode.

FIG. 12 shows a state where the AUTO position desig-
nation 1s selected through the select button 164 and 1s
determined through the menu determination button 162. In
FIG. 12, unlike the other three items, the AUTO position

designation 1s highlighted. In addition, a sub menu 1s dis-
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played. The sub menu shows a position where “A” as the
auto 1ndication can be disposed.

As shown 1n FIG. 12, the sub menu shows the plurality of
aperture values “4” to *“7.17 1 order from the top to the
bottom. The sub menu can be scrolled up and down, and 1s
able to show the plurality of aperture values “2” to “16”. The
sub menu shows “A” corresponding to the auto 1ndication.

An arrow 1s shown to be directed from “A” as the auto
indication toward the plurality of aperture values. In the
embodiment, a straight line L extending in the left-right
direction 1s shown at a position corresponding to the arrow.
“5” and “5.6” as the adjacent aperture values are shown at
positions between which the straight line L 1s interposed. In
the embodiment, the auto indication can be positioned
between “5” and “5.6” as the adjacent aperture values.

In the embodiment, the position where the straight line L
1s shown 1s fixed. By scrolling the plurality of aperture
values in the up-down directions, the relative position
between the straight line L and the aperture value can be
changed. Using the AUTO position designation menu, the
user 1s able to freely determine the position of the auto
indication in the plurality of aperture values.

In the AUTO position designation mode, the user 1s able
to select a second change mode for changing the position of
the auto indication, which 1s one of the sub change modes,
by selecting the position where the auto indication 1s
inserted 1n the plurality of aperture values.

FIG. 13 shows a state in which the aperture value desig-
nation 1s selected through the select button 164 and 1s
determined through the menu determination button 162. In
FIG. 13, unlike the other three items, the aperture value
designation 1s highlighted. In addition, a sub menu 1s dis-
played. The sub menu shows the AUTO mask and fixation.
The sub menu further shows the plurality of aperture values
“4.5” to *“/.1” 1n order from the top to the bottom. The
plurality of aperture values can be scrolled up and down.
In the embodiment, the selected AUTO mask 1s high-
lighted. In addition, among the plurality of aperture values,
“3.6” as the selected aperture value 1s highlighted. In the
AUTO mask, all except ©“5.6” as the selected aperture value
can be changed to “A” as the auto 1ndication.

In the AUTO mask mode, the user 1s able to select a third
change mode, which 1s for changing from the plurality of
aperture values to one aperture value and a single auto
indication, as one of the sub change modes by selecting any
one of the plurality of aperture values.

Next, fixation that 1s not selected will be described. In a
case where “FIXATION” 1s selected, as 1n the AUTO mask,
the sub menu further shows the plurality of aperture values
“4.5” to /.17 1n order from the top to the bottom. The
plurality of aperture values can be scrolled up and down.

For example, by selecting “3.6” as the aperture value
among the plurality of aperture values from the sub menu,
only “5.6” as the aperture value can be selected. The auto
indication 1s not selected.

In the fixation mode, the user 1s able to select a fourth
change mode, which 1s for changing from the single auto
indication and the plurality of aperture values to only one
aperture value, as one of the sub change modes, by selecting
any one of the plurality of aperture values.

Next, in the change mode, a method of calculating a new
position number in accordance with an algorithm from the
position number 1n the 1itial state in each sub change mode
will be described. The following calculation 1s executed by
the camera control section 140 of the camera body 100.

<First Change Mode>

First, an algorithm 1in the first change mode including
reversal of the sort order of the plurality of aperture values
will be described with reference to a program list. The top
indication shown 1n the sub menu of FIG. 11 i1s referred to
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as a 1-A mode, the middle indication 1s referred to as a 1-B
mode, and the bottom indication 1s referred to as a 1-C
mode. FIG. 14 1s a table showing the calculation results 1n
the first change mode.

(1-A Mode) The number of aperture values (so-called
number of steps) of the lens unit 200 to be mounted 1s
IP_MAX. As shown i FIG. 14, the number of aperture
values 1s 19 1n the initial state. Theretore, IP. MAX=19.
I_ RING_POS_DEF_A=(0) 1s assigned to the rotational
position of “A” as the position number. That 1s, the position
number of “A” 1s (0). Among the plurality of aperture
values, I_RING_POS_DEF_MAX=IP_MAX is assigned as
the position number to the rotational position of “16 having
the largest aperture value (so-called minimum stop). That 1s,
the position number of “16” 15 (19). Among the plurality of
aperture values, I_RING_POS_DEF_MIN=(1) 1s assigned
as the position number to the rotational position of “2”
having the smallest aperture value (so-called open F num-
ber). That 1s, the position number of “2” 1s (1).

The position numbers for the 19-step rotational positions
of the aperture value 1n the embodiment are able to take
values of integer between the position numbers (1) to
(IP_MAX) of the smallest aperture value. Therefore, in the
embodiment, as shown in FIG. 14, the position numbers are
(19), (I8), (17), (16), (15), (14), (13), (12), (11), (10), (9).
(8), (7), (6), (3), (4), (3), (2), and (1) for 19-step rotational
positions (16 to “27).

In the embodiment, the current position number in the
initial state 1s I_RING_POS_CURRENT=(N), and the new
position number after calculation, that 1s, the new position
number 1s I_ RING_POS_REARRANGE. (N) 1s able to take
an mteger ranging from (0) or (1) to (IP_MAX). In the
embodiment, an 1mteger ranging from (0) or (1) to (19) can
be taken.

In the 1-A mode, a new position number 1s calculated by
the following Expression (1-A).

New position number (I RING_POS_REAR-
RANGE)={(IP_MAX+1)-current position
number (I_RING_POS_CURRENT) }%(IP_

MAX+1) Expression (1-A).

Here, % indicates the remainder.

Using the rotational positions “A”, “16”, and “2” as an
example, a new position number 1s calculated from the
current position number. Since the lens unit 200 has 19 steps,
(IP_MAX+1)=19+1=20. For “A”, the current position num-
ber (I_RING_POS_CURRENT)=(0). In a case where the

values are substituted into Expression (1-A), the new posi-
tion number 1s obtained as follows.

New position number (I RING_POS_REAR-
RANGE)={20-(0) }2620=(0).

For “16”, the current position number (I_RING

POS_CURRENT)=(19). In a case where the values are

substituted into Expression (1-A), the new position number
1s obtained as follows.

New position number (I RING_POS_REAR-
RANGE)={20-(19)}%20=(1).

For “2”, the current position number (I_RING_POS_CU-

RRENT)=(1). In a case where the values are substituted into
Expression (1-A), the new position number 1s obtained as
follows.

New position number (I RING_POS_REAR-
RANGE)={20-(1)}%20=(19).

For other aperture values, the calculated position numbers
are noted i1n the 1-A mode column in the table of FIG. 14.

The unit number corresponding to each position number 1s
described.
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(1-B Mode)
In the 1-B mode, a new position number 1s calculated by
the following Expression (1-B).

New position number (I RING POS_REAR-
RANGE)={(IP_MAX+2)-current position
number (I_RING_POS_CURRENT)}%(IP_

MAX+1) Expression (1-B).

Here, % 1ndicates the remainder.
Using the rotational positions “A”, “16”, and “2” as an

example, the position number 1s calculated. Since the lens
unit 200 has 19 steps, (IP_MAX+2)=19+2=21.

For “A”, the current position number (I_RING_POS_CU-
RRENT)=(0). In a case where the values are substituted into
Expression (1-B), the new position number 1s obtained as
follows.

New position number (I RING_POS_REAR-
RANGE)={21-(0)}%20=(1).

For “16”, the current position number (I_RING_
POS_CURRENT)=(19). In a case where the values are
substituted 1nto Expression (1-B), the new position number
1s obtained as follows.

New position number (I RING_POS_REAR-
RANGE)={21-(19)}%20=(2).

For “2”, the current position number (I_RING_POS_CU-
RRENT)=(1). In a case where the values are substituted nto
Expression (1-B), the new position number 1s obtained as
follows.

New position number (I RING POS_REAR-
RANGE)={21-(1)}%20=(0).

For other aperture values, the calculated position numbers
are noted 1n the 1-B mode column of the table of FIG. 14.
The unit numbers corresponding to the respective position
numbers are noted.

(1-C Mode)

In the 1-C mode, a new position number 1s calculated by
the following Expression (1-C).

New position number (I RING_POS_REAR-
RANGE)={IP_MAX+current position
number (I_RING_POS_CURRENT)}%(IP_

MAX+1) Expression (1-C).

Here, % indicates the remainder.
Using the rotational positions “A”, “16”, and “2” as an

example, the position number 1s calculated. Since the lens
unit 200 has 19 steps, (IP_MAX+1)=19+1=20.

For “A”, the current position number (I_RING_POS_CU-
RRENT)=(0). In a case where the values are substituted nto
Expression (1-C), the new position number 1s obtained as
follows.

New position number (I RING_POS_REAR-
RANGE)={19+(0) }%20=(19).

For “16”, the current position number (I_RING_
POS_CURRENT)=(19). In a case where the values are
substituted into Expression (1-C), the new position number
1s obtained as follows.

New position number (I RING_POS_REAR-
RANGE)={19+(19)}%20=(18).

For “2”, the current position number (I_RING_POS_CU-
RRENT)=(1). In a case where the values are substituted nto
Expression (1-C), the new position number 1s obtained as
follows.

New position number (I RING POS_REAR-
RANGE)={19+(1) }%20=(0).
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For other aperture values, the calculated position numbers
are noted 1n the 1-C mode column of the table of FIG. 14.
The unit numbers corresponding to the respective position
numbers are noted.

In a case of imaging through the camera system 1, a unit
number corresponding to the position number 1s transmitted
as a control signal from the camera body 100 to the lens unit
200 1n accordance with each of the 1-A mode, the 1-B mode,
and the 1-C mode. The stop unit 232 1s driven such that the
stop diameter corresponds to the unit number. It can be
understood that the order of the stop ring 208 has been
sorted.

In the first change mode, 1t 1s determined which of
Expression (1-A), Expression (1-B), and Expression (1-C) 1s
applied by selecting on the menu screen shown 1n FIG. 11.

<Second Change Mode>

FIG. 15 1s a flowchart for acquiring a new position
number 1n the second change mode. FIG. 16 1s a table
showing the calculation results in the second change mode.

In the second change mode, the msertion position number
into which “A” 1s inserted 1s I RING POS A INSERT. An
available value of the insertion position number (I_RING_
POS_A_INSERT) 1s (0) or a positive integer.

First, at the start, the insertion position of “A” 1s deter-
mined from the menu screen shown 1n FIG. 12. Next, the
insertion position number (I_RING_POS_A_INSERT) of
“A” 1s acquired (step S31). For example, 1n a case where the
insertion position 1s between “6.3” and “3.6” (2-A mode),
the 1insertion position number (I_RING_POS_A_INSERT)=
(10). In a case where the insertion position of “A” 1s between
“4.5” and “4” (2-B mode), the msertion position number
(I_RING_POS_A_INSERT)=(7). In a case where the inser-
tion position of “A” 1s outside “2” (2-C mode), the insertion
position number (I_RING_POS_A_INSERT)=(0). In a case
where the insertion position of “A” 1s outside “16” and “14”
(2-D mode), the insertion position number (I_RING_POS_
A_INSERT)=(IP_MAX-1)=(18).

Next, 1n a case where a different lens unit 1s mounted, 1t

1s determined whether the msertion position number (I_R-
ING_POS_A_INSERT) 1s greater than the number of steps

(IP_MAX) of the different lens unit (step S32). Here, 1n a
case where the determination result 1s “Yes”, the insertion
position number (I_RING_POS_A_INSERT) 1s changed
(step S33). Insertion position number (I_RING_POS_A_IN-
SERT)=IP_MAX-1. Here, 1n a case where the determina-
tion result 1s “No”, the 1msertion position number (I_RING_
POS_A_INSERT) 1s not changed.

Next, the current position number (I_RING_POS_CUR-
RENT) 1s acquired (step S34). Similarly to the above
description, the current position number (I_RING_
POS_CURRENT)=(N) 1s acquired.

Next, 1t 1s determined whether the current position num-
ber (I_RING_POS_CURRENT)=(0) (step S35). Here, 1n a
case where the determination result 1s “Yes”, the new
position number (I_RING_POS_REARRANGE)=IP_MAX
1s set (step S36). As shown i FIG. 16, 1n the 19-step lens
umt 200, IP_ MAX=19. In a case where the current position
number (I_RING_POS_CURRENT)=(0) in the initial state,
the new position number (I_RING_POS_RFEARRANGE)=
(19) 1n the 2-A mode, 2-B mode, 2-C mode, and 2-D mode.

In a case where 1t 1s determined that the current position
number (I_RING_POS_CURRENT)=(0) 1s “No” (step
S35), then it 1s determined whether the current position
number (I_RING_POS_CURRENT)=the mnsertion position
number (I_RING_POS_A_INSERT) (step S37). Here, 1n a
case where the determination result 1s “Yes”, the new
position number (I_RING_POS_REARRANGE)=the cur-
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rent position number (I_RING_POS_CURRENT) i1s set
(step S38). As shown 1n FIG. 16, for the 2-A mode, the
isertion position number (I_RING_POS_A_INSERT)=
(10). In a case where the current position number (I_RING_
POS_CURRENT) 1n the imitial state 1s in the range of (1) to
(10), the new position number (I_RING_POS_REAR-
RANGE)=the current position number (I_RING_POS_CU-
RRENT).

For the 2-B mode, the msertion position number (I_R-
ING_POS_A_INSERT)=(7). In a case where the current
position number (h_R_ NG_POS_CURRENT) 1n the initial
state 1s 1n the range of (1) to (7), the new position number
(I_RING_POS_REARRANGE)=the current position num-
ber (I_RING_POS_CURRENT).

For the 2-D mode, the insertion position number (I_R-
ING_POS_A_INSERT)=(18). In a case where the current

posﬂ;lon number (I_RING_POS_CURRENT) 1 the mitial

state 15 1n the range of (1) to (18), the new position number
(I_RING_POS_REARRANGE)=the current position num-
ber (I_RING_POS_CURRENT).

In a case where it 1s determined that the current position
number (I_RING_POS_CURRENT)=the 1nsertion position
number (I_RING_POS_A_INSERT) 1s “No” (step S37), it 1s
determined whether the current position number (I_RING_
POS_CURRENT)=the 1nsertion position number (I_RING_
POS_A_INSERT)+1 (step S39). Here, 1n a case where the
determination result 1s “Yes”, the new position number
(I_RING_POS_REARRANGE)=(0) 1s set (step S40).

As shown 1 FIG. 16, the current position number (I_R-
ING_POS_CURRENT)=(11) 1n the imitial state in the 2-A
mode, the current position number (I_RING_POS_CUR-
RENT)=(8) 1n the initial state 1in the 2-B mode, the current
position number (I_RING_POS_CURRENT)=(1) 1n the 1ni-
tial state in the 2-C mode, and the current position number
(I_RING_POS_CURRENT)=(19) 1n the mnitial state in the
2-D mode. In this case, the new position number (I_RING_
POS_REARRANGE)=(0).

In a case where it 1s determined that the current position
number (I_RING_POS_CURRENT)=the 1nsertion position
number (I_RING_POS_A_INSERT)+1 1s “No” (step S39),
the new position number=t(current position number) on the
basis of the following Expression (2), whereby a new

position number 1s calculated (step S41).

New position number (I RING POS_REAR-
RANGE)={IP_MAX+current position
number (I_RING_POS_CURRENT)}%(IP_

MAX+1) Expression (2).

Here, % indicates the remainder.

In the 2-A mode, 1n a case where the current position
number (I_RING_POS_CURRENT)=(12) in the nitial
state, the new position number 1s as follows 1n a case where
the number 1s substituted 1nto Expression (2). New position

number (I RING_POS_REARRANGE)={19+(12)}%(20)=
(11).

In the 2-B mode, 1n a case where the current position
number (I_RING_POS_CURRENT)=(9) in the 1nitial state,
the new position number 1s as follows 1n a case where the
number 1s substituted mnto Expression (2).

New position number (I RING_POS_REAR-
RANGE)={19+(9)}%(20)=(8).

In the 2-C mode, 1n a case where the current position
number (I_RING_POS_CURRENT)=(1) in the initial state,
the new position number 1s as follows 1n a case where the
number 1s substituted into Expression (2).

New position number (I RING POS_REAR-
RANGE)={19+(1) }%(20)=(0).
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The position numbers after calculation in the second
change mode are noted 1n the 2-A mode column, 2-B mode
column, 2-C mode column, and 2-D mode column of the
table of FIG. 16. In the table of FIG. 16, the unit numbers
corresponding to the respective position numbers are noted.

In a case of imaging through the camera system 1, unit
numbers corresponding to the position numbers of the 2-A
mode, 2-B mode, 2-C mode, and 2-D mode are transmitted
as control signals from the camera body 100 to the lens unit
200. The stop unit 232 1s driven such that the stop diameter
corresponds to the unit number. It can be understood that the
order of the stop ring 208 has been sorted.

<Third Change Mode>

FIG. 17 1s a flowchart for acquiring a new position
number 1n the third change mode. FIG. 18 1s a table showing
calculation results 1n the third change mode.

In the third change mode, the position number of the
designated aperture value (hereinafter, designated position
number) 1s set as I_RING_POS_MASK. An available value
of the designated position number (I_RING_POS_MASK)
1s 0 or a positive integer.

First, at the start, an aperture value to be designated 1s
determined from the menu screen shown in FIG. 13. In the
third change mode, all other than the designated aperture
value are changed to “A”.

Next, the designated position number (I_RING_POS_
MASK) 1s acquired (step S61). In a case where all other than
“5.6” are changed to “A” (3-A mode), the designated
position number (I_RING_POS_MASK)=(10). In a case
where all other than “4” are changed to “A” (3-B mode), the
demgnated position number (I_RING_POS MASK) (7).

Next, 1n a case where a different lens unit 1s mounted, 1t
1s determined whether the acquired designated position
number (I_RING_POS_MASK) 1s equal to or greater than
the number of steps (IP_MAX) of the different lens umit
(step S62). Here, 1n a case where the determination result 1s
“Yes”, the designated position number (I_RING_POS_
MASK) 1s changed (step S63). The designated position
number (I_RING_POS_MASK)=IP_MAX. Here, in a case
where the determination result 1s “No”, the designated
position number (I_RING_POS_MASK) 1s not changed.

Next, the current position number (I_RING_POS_CUR-
RENT) 1s acquired (step S64). Similarly to the above
description, the current position number (I_RING_
POS_CURRENT)=(N) 1s acquired.

Next, 1t 1s determined whether the current position num-
ber (I_RING_POS_CURRENT)=the designated position
number (I_RING_POS_MASK) (step S63). Here, 1n a case
where the determination result 1s “Yes”, the new position
number (I_RING_POS_REARRANGE)=designated posi-
tion number (I_RING_POS_MASK) 1s set (step S66).

As shown 1n FIG. 18, 1n the 3-A mode, 1n a case where the
current position number (I_RING_POS_CURRENT)=(10)
in the 1nmitial state, the new position number (I_RING_POS_
REARRANGE)=(10). In the 3-B mode, 1n a case where the
current position number (I_RING_POS_CURRENT)=(7) 1n
the initial state, the new position number (I_RING_POS_
REARRANGE)=(7).

In a case where 1t 1s determined that the current position
number (I_RING_POS_CURRENT)=the designated posi-
tion number (I_RING_POS_MASK) 15 “No” (step S65), the
new position number (I_RING_POS_REARRANGE)=(0)
(step S67).

As shown 1n FIG. 18, 1n the 3-A mode, 1n a case where the
current position number (I_RING_POS_CURRENT)=(10)
in the 1nitial state i1s other than the new position number

(I RING_POS_REARRANGE)=(0). In the 3-B mode, in a
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case where the current position number (I_RING_POS_CU-
RRENT)=(7) in the mmtial state 1s other than the new
position number (I_RING_POS_REARRANGE)=(0).

The position numbers after calculation 1n the third change
mode are noted in the 3-A mode column and 3-B mode
column of the table of FIG. 18. The unit numbers corre-
sponding to the respective position numbers are noted.

In a case of imaging through the camera system 1, a umit
number corresponding to the position number of each mode
1s transmitted as a control signal from the camera body 100
to the lens unit 200. The stop unit 232 1s driven such that the
stop diameter corresponds to the unit number. It can be
understood that the order of the stop ring 208 has been
sorted.

<Fourth Change Mode>

FIG. 19 15 a table showing calculation results 1n the fourth
change mode.

In the fourth change mode, first, an aperture value to be
fixed 1s determined from the menu screen shown in FIG. 13.
In the fourth change mode, the position number (heremafter,
fixed position number) of the aperture value to be fixed 1s set
as I_RING_POS_FIX. An available value of the fixed posi-
tion number (I_RING_POS_FIX) 1s (0) or a positive integer.

In a case where it 1s desired to fix the aperture value to
“35.6” (4-A mode), the fixed position number (I_RING_
POS_FIX)=(10). In a case where 1t 1s desired to fix the
aperture value to “4” (4-B mode), the fixed position number
(I_RING_POS_FIX)=(7).

Next, 1n a case where a diflerent lens unit 1s mounted, it
1s determined whether the set fixed position number (I_R-
ING_POS_FIX) 1s greater than the number of steps (IP_
MAX) of the different lens unit. In a case where the fixed
position number (I_RING_POS_FIX)>P_MAX, the fixed
position number 1s changed such that (I_RING_POS_FIX)=
IP_MAX.

In the fourth change mode, the new position number
(I_RING_POS_REARRANGE )=the fixed position number
(I_RING_POS_FIX). In the 4-A mode, the new position
number (I_RING_POS_REARRANGE)=(10), in the 4-B
mode, the new position number (I_RING_POS_REAR-
RANGE)=(7), and the position numbers after calculation 1n
the fourth change mode are noted in the 4-A mode column
and 4-B mode column of the table of FIG. 19. The unit
numbers corresponding to the respective position numbers
are noted.

In a case of imaging through the camera system 1, a umit
number corresponding to the position number of each mode
1s transmitted as a control signal from the camera body 100
to the lens unit 200. The stop unit 232 1s driven such that the
stop diameter corresponds to the unit number. It can be
understood that the order of the stop ring 208 has been
sorted.

The embodiment describes a plurality of algorithms for
calculating new position numbers, but the present invention
1s not limited to this. In the embodiment, 1t can be under-
stood that 1t 1s 1important that the new position number can
be calculated on the basis of a certain rule. According to the
embodiment, the user 1s able to perform a smooth switching
operation of the stop ring by the user himseli/herself chang-
ing the sort order of the stop rings.

Hereinafter, the effects of the first to fourth change modes
will be described.

For example, 1n a case where the open F number 1s
frequently used 1n the auto mode and the manual mode, the
user 1s able to reduce the amount of rotation of the stop ring,
by changing the mode to the 1-A mode or 1-C mode shown

in FIG. 14.
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By changing the mode to the 1-B mode, the user 1s able
to perform change to a position where 1t becomes easy for
the user to operate the rotation direction of the stop rng and
the aperture value at the rotation end.

By changing the mode to the second change mode or the
third change mode, “A” of the auto mode can be disposed
near the frequently used aperture value. Therefore, the user
1s able to smoothly switch between the stop priority mode
and the auto mode.

By changing the mode to the fourth change mode, the user
1s able to prevent deviation from the set aperture value due
to undesirable rotation of the stop ring.

The above-mentioned embodiment has described the case
where the camera control section 140 of the camera body
100 executes the change mode (calculation of a new position
number). The execution of the change mode 1s not limited to
the camera control section 140, and the lens control section
226 of the lens umit 200 may execute the change mode.

A case where the change mode 1s executed 1n the lens unit
200 will be described with reference to FIG. 7. As shown 1n
the tflowchart of FIG. 7, steps S11 to S15 are executed. Next,
the lens control section 226 of the lens umt 200 confirms the
type of the change mode and whether or not the change
mode 1s applied to the camera control section 140. This
confirmation corresponds to step S18. In a case where it 1s
determined that the change mode 1s applied, that 1s, the
determination result 1s “Yes”, the lens control section 226
determines whether or not the change mode 1s applied, and
specifies the sub change mode. The lens control section 226
calculates a new position number 1n accordance with the
change mode. The calculation of the position number cor-
responds to step S19.

In a case where the new position number 1s calculated, the
lens control section 226 controls the stop unit 232. The stop
leat blade 232A of the stop unit 232 1s driven so as to have
a stop diameter corresponding to the new position number.
In a case where the change mode 1s not applied, the lens
control section 226 controls the stop unit 232 such that the
stop diameter corresponds to the position number of the
aperture value i1n the mitial state. The current position
number 1s transmitted from the lens umt 200.

In a case where the release switch 102 of the camera body
100 1s operated, 1maging processing 1s executed. At this
time, the stop diameter of the lens unit 200 has already been
controlled by the lens control section 226.

Next, a case where a lens unit (hereinaiter referred to as
a first lens unit) that 1s mounted when the sort order of the
stop ring 1s set and a different lens umt (hereinafter referred
to as a second lens unit) are mounted will be described.

In a case where the first lens unit and the second lens unit
have the same positional relationship with respect to the
plurality of aperture values and the stop ring, the change
mode of the first lens unit 1s applied to the second lens unit
as 1t 1s.

On the other hand, 1n a case where the first lens unit and
the second lens unit have diflerent positional relationships
with respect to the plurality of aperture values and the stop
ring, the same change mode can be applied to the second
lens unit by applying the following mode.

<Second Change Mode>

FIG. 20 1s a table showing calculation results 1n the

second change mode after the lens unit 1s replaced. As
shown 1n FIG. 20, 1n a case where the first lens unit 1s
mounted, 1t 1s determined that “A” 1s inserted between “6.3”
and “5.6”. Insertion position number (I_RING_POS_A_IN-
SERT)=(10). The umt number (corresponding aperture
value) corresponding to the insertion position number (I_R-
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ING_POS_A_INSERT)=(10) 1s held as the corresponding
aperture  value (I_RING_POS_ARRANGE_FNUM )=
“F5.6”.

Next, 1n a case where the second lens unit 1s mounted,
information of the correspondence table of the initial state of
the second lens unit shown 1n FIG. 20 1s acquired by, for
example, the camera control section 140. It 1s searched
whether the corresponding aperture value (I_RING_POS_
ARRANGE_FNUM)=“F3.6” exists in the unit number of
the second lens unit. When “F5.6” 1s found in the umit
number of the second lens unit, the position number (7)
corresponding to “F5.6 1s acquired. The insertion position
number 1s changed such that (I_RING_POS_A_INSERT)=
(7). The 2-A mode 1s applied to the second lens unit.

In a case where the corresponding aperture value (I_R-
ING_POS_ARRANGE_FNUM) 1s less than the unit num-
ber of the second lens unit, the msertion position number 1s
changed such that (I_RING_POS_A_INSERT)=(0). For
example, 1n a case where the corresponding aperture value
(I_RING_POS_ARRANGE_FNUM)=*“F2.5”, the aperture
value 1s less than the minimum unit number “F2.8” of the
second lens unit. Therefore, the insertion position number 1s
changed such that (I_RING_POS_A_INSERT)=(0). The
second change mode 1s applied to the second lens unit.

In a case where the corresponding aperture value (I_R-
ING_POS_ARRANGE_FNUM) 1s greater than the unit
number of the second lens unit, the insertion position
number 1s changed such that (I_RING_POS_A_INSERT)=
IP_MAX-1. For example, 1n a case where the corresponding
aperture  value  (I_RING_POS_ARRANGE_FNUM )=
“F45”, the aperture value 1s greater than the maximum unit

number “F32” of the second lens unit. Theretfore, the inser-
tion position number 1s changed such that (I_RING_POS_
A_INSERT)=(22-1)=(21). The second change mode 1s
applied to the second lens unit.

In a case where the corresponding aperture value (I_R-
ING_POS_ARRANGE_FNUM) does not exist in the unit
number of the second lens unit, the unit number of the
second lens unit closest to the corresponding aperture value
(I_RING_POS_ARRANGE_FNUM) 1s selected. The posi-
tion number (N) corresponding to the selected unit number
1s acquired and the insertion position number i1s changed
such that (I_RING_POS_A_INSERT)=(N).

For example, 1n a case where the corresponding aperture
value (I_RING_POS_ARRANGE_FNUM)="F4.5” and the
second lens unit 1s %2 step, the unit number “F4.8” of the
second lens unit i1s selected. The position number (N)
corresponding to this umit number “F4.8” 1s acquired and the
insertion position number i1s changed such that (I_RING_
POS_A_INSERT)=(N). The second change mode 1s applied
to the second lens unit.

<Third Change Mode>

FIG. 21 1s a table showing calculation results 1n the third
change mode after the lens unit 1s replaced. As shown 1n
FI1G. 21, 1n a case where the first lens unit 1s mounted, 1t 1s
determined that all other than “35.6” are set to “A”. There-
fore, the designated position number (I_RING_POS_
MASK)=(10). The unit number (corresponding aperture
value) corresponding to the designated position number
(I_RING_POS_MASK)=(10) 1s held as the corresponding
aperture  value  (I_RING_POS_ARRANGE_FNUM )=
“F5.6”.

Next, 1n a case where the second lens unit 1s mounted,
information of the correspondence table of the 1initial state of
the second lens unit shown 1n FIG. 21 1s acquired by, for
example, the camera control section 140. It 1s searched

whether the corresponding aperture value (I_RING_POS_
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ARRANGE_FNUM)=“F5.6” exists in the unit number of
the second lens unit. When “F35.6” 1s found in the umit
number of the second lens unit, the position number (7)
corresponding to “F5.6” 1s acquired. The designated position
number 1s changed such that (I_RING_POS_MASK)=(7).
The 3-A mode 15 applied to the second lens unit.

In a case where the corresponding aperture value (I_R-
ING_POS_ARRANGE_FNUM) 1s less than the umt num-
ber of the second lens umt, the designated position number
1s changed such that (I_RING_POS_MASK)=(1). For
example, 1n a case where the corresponding aperture value
(I_RING_POS_ARRANGE_FNUM)=“F2.5”, the aperture
value 1s less than the minimum unit number “F2.8” of the
second lens unit. Therefore, the designated position number
1s changed such that (I_RING_POS_MASK)=(1). The third
change mode 1s applied to the second lens unit.

In a case where the corresponding aperture value (I_R-
ING_POS_ARRANGE_FNUM) 1s greater than the unit
number of the second lens unit, the designated position
number 1s changed such that (I_RING_POS_MASK)=IP_
MAX. For example, in a case where the corresponding
aperture  value  (I_RING_POS_ARRANGE_FNUM )=
“F45”, the aperture value 1s greater than the maximum unit
number “F32” of the second lens unit. Therefore, the des-
ignated position number 1s changed such that (I_RING_
POS_MASK)=(22). The third change mode 1s applied to the
second lens unit.

In a case where the corresponding aperture value (I_R-
ING_POS_ARRANGE_FNUM) does not exist in the unit
number of the second lens unit, the unit number of the
second lens unit closest to the corresponding aperture value
(I_RING_POS_ARRANGE_FNUM) 1s selected. The posi-
tion number (N) corresponding to the selected unit number
1s acquired and the designated position number 1s changed
such that (I_RING_POS_MASK)=(N).

For example, 1n a case where the corresponding aperture
value (I_RING_POS_ARRANGE_FNUM)=“F4.5” and the
second lens unit 1s %2 step, the unit number “F4.8” of the
second lens unit i1s selected. The position number (N)
corresponding to this unit number “F4.8” 1s acquired and the
designated position number 1s changed such that (I_RING_
POS_MASK)=(N). The third change mode 1s applied to the
second lens unit.

<Fourth Change Mode>

FIG. 22 1s a table showing calculation results in the fourth
change mode after the lens unit 1s replaced. As shown 1n
FIG. 22, it 1s determined that the aperture value 1s fixed at
“35.6” 1n a case where the first lens unit 1s mounted. There-
fore, the fixed position number (I_RING_POS_FIX)=(10).
The unit number (corresponding aperture value) correspond-
ing to the fixed position number (I_RING_POS_FIX)=(10)
1s held as the corresponding aperture value (I_RING_POS_
ARRANGE_FNUM )=“F35.6”.

Next, in a case where the second lens unit 1s mounted,
information of the correspondence table of the mitial state of
the second lens unit shown 1n FIG. 22 1s acquired by, for
example, the camera control section 140. It 1s searched
whether the corresponding aperture value (I_RING_POS_
ARRANGE_FNUM)=“F3.6” exists 1n the unit number of
the second lens unit. When “F35.6” 1s found in the umt
number of the second lens unit, the position number (7)
corresponding to “F3.6” 1s acquired. The fixed position
number 1s changed such that (I_RING_POS_FIX)=(7). The
4-A mode 1s applied to the second lens unit.

In a case where the corresponding aperture value (I_R-
ING_POS_ARRANGE_FNUM) 1s less than the umt num-

ber of the second lens unit, the fixed position number 1s
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changed such that (I_RING_POS_FIX)=(1). For example,
in a case where the corresponding aperture value (I_RING_

POS_ARRANGE_FNUM)="F2.5”, the aperture value 1is

less than the minimum unit number “F2.8” of the second
lens unit. Therefore, the fixed position number i1s changed
such that (I_RING_POS_FIX)=(1). The fourth change mode
1s applied to the second lens unit.

In a case where the corresponding aperture value (I_R-
ING_POS_ARRANGE_FNUM) 1s greater than the unit
number of the second lens unit, the fixed position number 1s
changed such that (I_RING_POS_FIX)=IP_MAX. For
example, 1n a case where the corresponding aperture value
(I_RING_POS_ARRANGE_FNUM)=“F45”, the aperture
value 1s greater than the maximum unit number “F32” of the
second lens unit. Therefore, the fixed position number 1s
changed such that (I_RING_POS_FIX)=(22). The fourth
change mode 1s applied to the second lens unait.

In a case where the corresponding aperture value (I_R-
ING_POS_ARRANGE_FNUM) does not exist in the unit

number of the second lens unit, the unit number of the
second lens unit closest to the corresponding aperture value
(I_RING_POS_ARRANGE_FNUM) 1s selected. The posi-
tion number (N) corresponding to the selected unit number
1s acquired and the fixed position number 1s changed such
that (I_RING_POS_FIX)=(N).

For example, 1n a case where the corresponding aperture
value (I_RING_POS_ARRANGE_FNUM)="F4.5” and the
second lens unit 1s Y2 step, the unit number “F4.8” of the
second lens unit i1s selected. The position number (N)
corresponding to this umit number “F4.8” 1s acquired and the
fixed position number 1s changed such that (I_RING_POS_
FIX)=(N). The fourth change mode 1s applied to the second
lens unit.

EXPLANAITION OF REFERENC.

L)
)

1: camera system

100: camera body

102: release switch

104: exposure compensation dial
106: shutter speed dial

108: focus mode switching lever
110: viewfinder switching lever
112: lens attachment/detachment button
114: power lever

116: hot shoe

118: electronic viewfinder

119: optical viewfinder window
120: grip

122: body mount

132: lock pin

136: body signal contact point
138: 1mage sensor

140: camera control section

142: bus line

144: 1image memory

146: 1image data processing section
148: LCD driver

150: display section

152: card I/F

154: AE processing section

156: memory card

160: command dial

162: menu determination button
164: select button

200: lens unait

202: optical system
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tube

focus ring

stop ring

lens mount

mount cover

214: lens signal contact point
218: indication area

218A: auto indication

218B: exposure amount ndication
222: index

224: position detection section
226: lens control section

228: motor driver

230: motor

232: stop unit

232A: stop leaf blade

240: code plate

242: conductive portion

244: non-conductive portion
250: electrical contact point
250A: sliding section

250B: sliding section

250C: sliding section

250D: slhiding section

250E: screw

C1, C2, C3, C4, C5, C6, GND: circuit wiring
OA: optical axis

L: straight line

204:
206:
208:
210:
212:

What 1s claimed 1s:
1. A camera system comprising:
a lens unit that includes a stop ring selecting a single auto
indication corresponding to an auto mode and a plu-
rality of aperture values corresponding to a manual
mode 1n accordance with a rotational position; and
a camera body on which the lens unit can be interchange-
ably mounted,
wherein the camera body includes
a display section which 1s capable of rewriting a sort
order of the single auto indication and the plurality of
aperture values, and

a camera control section which executes a change mode
for changing a sort order of the plurality of aperture
values and the single auto indication corresponding
to the rotational position of the stop ring,

wherein the change mode includes a plurality of sub
change modes, and

wherein the plurality of sub change modes include a first
change mode including reversal of the sort order of the
plurality of aperture values, a second change mode for
changing a position of the single auto indication, a third
change mode for changing to the single auto indication
and a single aperture value from the plurality of aper-
ture values, and a fourth change mode for changing to
only one aperture value from the plurality of aperture
values and the single auto indication.

2. The camera system according to claim 1, wherein the
camera control section determines one of the single auto
indication and the plurality of aperture values corresponding
to a rotational position of the stop ring 1n accordance with
the plurality of sub change modes.

3. The camera system according to claim 1,

wherein the lens unit includes a position detection section
that detects a rotational position of the stop ring, a stop
unit that adjusts a stop diameter, and a lens control
section that drives the stop unit, and
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wherein the camera control section transmits a stop con-
trol signal for driving the stop unit to the lens control
section.

4. The camera system according to claim 3, wherein the
stop control signal includes a change mode control signal
corresponding to the change mode and an 1nitial state control
signal corresponding to the sort order 1n an initial state.

5. The camera system according to claim 4, wherein the
lens control section stores a correspondence relationship
between a position number corresponding to a rotational
position of the stop ring and a stop diameter corresponding,
to the position number, and transmits the position number to
the camera control section.

6. The camera system according to claim S, wherein the
camera control section calculates the position number as a
new position number in accordance with an algorithm 1n the
change mode.

7. A camera body on which a lens unit including a stop
ring selecting a single auto indication corresponding to an
auto mode and a plurality of aperture values corresponding
to a manual mode 1n accordance with a rotational position
can be 1mterchangeably mounted, the camera body compris-
ng

a camera control section that executes a change mode for
changing a sort order of the single auto indication and
the plurality of aperture values corresponding to the
rotational position of the stop ring,

wherein the change mode includes a plurality of sub
change modes, and

wherein the plurality of sub change modes include a first
change mode including reversal of the sort order of the
plurality of aperture values, a second change mode for
changing a position of the single auto indication, a third
change mode for changing to the single auto indication
and a single aperture value from the plurality of aper-
ture values, and a fourth change mode for changing to
only one aperture value from the plurality of aperture
values and the single auto indication.

8. A lens unit comprising:

a stop ring that selects a plurality of aperture values
corresponding to a manual mode and a single auto
indication corresponding to an auto mode in accor-
dance with a rotational position; and

a lens control section that executes a change mode for
changing a sort order of the plurality of aperture values
and the single auto indication corresponding to the
rotational position of the stop ring,

wherein the change mode includes a plurality of sub
change modes, and

wherein the plurality of sub change modes include a first
change mode including reversal of the sort order of the
plurality of aperture values, a second change mode for
changing a position of the single auto indication, a third
change mode for changing to the single auto indication
and a single aperture value from the plurality of aper-
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ture values, and a fourth change mode for changing to
only one aperture value from the plurality of aperture
values and the single auto indication.

9. A stop adjustment method comprising;:

mounting a lens unit, which includes a stop ring selecting

a single auto 1ndication corresponding to an auto mode
and a plurality of aperture values corresponding to a
manual mode 1n accordance with a rotational position,
on a camera body, and acquiring a sort order of the
plurality of aperture values and the single auto indica-
tion corresponding to the rotational position of the stop
ring of the lens umit in an initial state;

selecting a change mode for changing the sort order in the

initial state; and

changing the sort order in the initial state in accordance

with the change mode,

wherein the change mode includes a plurality of sub

change modes, and

wherein the plurality of sub change modes include a first

change mode including reversal of the sort order of the
plurality of aperture values, a second change mode for
changing a position of the single auto indication, a third
change mode for changing to the single auto indication
and a single aperture value from the plurality of aper-
ture values, and a fourth change mode for changing to
only one aperture value from the plurality of aperture
values and the single auto indication.

10. A non-transitory and computer-readable recording
medium storing a program for causing a camera system to
execute, 1 a case where a command stored 1n the recording
medium 1s read by a computer:

mounting a lens unit, which includes a stop ring selecting

a single auto 1ndication corresponding to an auto mode
and a plurality of aperture values corresponding to a
manual mode 1n accordance with a rotational position,
on a camera body, and acquiring a sort order of the
plurality of aperture values and the single auto indica-
tion corresponding to the rotational position of the stop
ring of the lens unit 1n an initial state; and

selecting a change mode for changing the sort order in the

initial state and thereafter changing the sort order in the

initial state 1n accordance with the change mode,

wherein the change mode includes a plurality of sub

change modes, and

wherein the plurality of sub change modes include a first

change mode including reversal of the sort order of the
plurality of aperture values, a second change mode for
changing a position of the single auto indication, a third
change mode for changing to the single auto indication
and a single aperture value from the plurality of aper-
ture values, and a fourth change mode for changing to
only one aperture value from the plurality of aperture
values and the single auto indication.
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